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(54) HEAD PART FITTING TYPE VIDEO DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To expand an emission pupil without expanding a relay 
optical system or reducing a projection image by using an NA expanding 
element arranged on either a position conjugate with a display surface 
corresponding to the relay optical system or its vicinity. 
CONSTITUTION: A relaly lens system 2 is arranged on the display 
surface side of an LCD 1, a plane diffusion plate 3 is arranged on a 
position conjugate with the display surface corresponding to the system 
2 and an eyepiece optical system 4 is arranged in the optical axis 
direction. The light flux 5b of a display image displayed on the LCD 1 is 
transmitted by the lens system 2 and forms an image on the surface 
conjugate with the display surface. The NA of the light flux 5b made 
incident upon the plate 3 is expanded and emitted by the diffusing 
action by the plate 3. Thereby the diameter of an emission pupil 10 is 
expanded in accordance with the expansion of the NA by the plate 3. 
Consequently an observer can easily search the setting position of his 
(or her) pupil. 
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L±E«i%0&tt&ttttlIi&< 

[000 1] 

VTR. TV, H>fcfa— $t«0!)Ml«mf«!} 
[0002] 

7r&W(D-&]Z7*?ftM¥ 3 - 3 9 9 2 S^iiSlC^v* 
nfcgp^BriiHTfe^o COSffiKi9MMH^ttBl 
0 1 T-tt, IW#®nVlc&*?nfeSlrtlc&*&£ 

?1 0 2tt» 0HMPHRg/l3-K1 0.3*ftLTB* 
[0 0 0 3] -?-LTx RftSaiS? 1 0 2 <7>«;*ffifflKC 

u, MMesoRT i o 2 ics^^nfc^^e^r^^ 

¥X 1 0 4 IC J: 'J Sa%iB£tt8ttM&iE 1 0 5 ±fc«tf 
fl>fi£*tt*. *LT. CflDUU-J^JRl 0 4K«fcy£ 
8*ftfc«tt«iB3fc¥3S 1 0 6 K <fc UIWfoWK 1 0 

Sfl5±fl>#EJISil» 6 <Wnl£ 1 0 8£l»g¥*T#j£ 1 0 9 fc. 

LTWtasai 1 o^ml mmmnmi 1 1 gas** 

[0004] 

BWfi** 1 0 6 led: y &m&*.1tWfflaL 10 9 ©ftm 
8fth$^&. *tifcJ:9TitHHIIl 1 0fc/J\*<BS 

#©@i i ^ <D£WT**r<Tmn 0 9«s^*i&g<?s 
a*uai i o#f|i?ii&. MMronan 07 
©EijWiMWBjn o 7 n*foittic&%0>-?. imm 
mmzwmrzmSs w,mm<»mi 1 1 mtmi i o 



-3t^1 0 4(Cj:S«fiS1 0 5©I5&G)NA:&*S 

«i 0 4<oi/>xs***< Lfctfnuasr, &<&fc 
& y * y 1 o 4 ©sek a»t s^sao x» 

[0 0 0 6] »BB3fc¥3fc1 0 60>ftjHttA< 

LT»ta«i 1 o***<r«ctt.*iisn*tf. * 

[0 0 0 7] HtttcU>X^fi»M*fflt^3tt^*? 

\t-m<ommz&&ittbs y u-«¥3sw>aimin a* 

**< LftlWJMMh 1 0«**<r«t, 

3. LfrU yU-3t§S*1 0 4©A««NA**$< 

«««E©fei6KU>x«i»**<iWte4y y u-ft 

[0008] jj(±©rasjSKiB**»woawtt^ yu 
-3t»3R©^b^ai»oiiM%fb*ec r c <t 4 < a* 

[0009] 

'^*nfc«»€easL«*»iar*yu-3«¥»t» ± 

*^T, ±E'J U-*69a*tc»L±EaSfflt«a»ffi 

mm<it. *©ifi»tcEB*ftteNAjt^i5?*irr* 

[00 10] 

[ftffl] *#tf!im^ yi/-3*9MRte»L«SEi:»a 
4ttlg< «^©ia«tC N Alt*«?*EBr*C tic 
«fey, C©NAJ6*«?tfcnii:A»Lfc3teK©NA* 
«*LT»BU «K3t^3Rl!:Syafe. ^LT, C© 
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#T^£o 

[00 1 1] Sfcu ±EUU-3«¥»*SfB»6¥»tr 
^CilCfcoTs l!Kft«grojmtt&tt*»b?« 

[0 0 12] Mfc* ±IB7'X^ hlfc^bSPWtts ±IB 

KiMfldBtttt* mmm&t lt h- y 

* 5 U >X3Wf*ffll>* C <h iWS Ll\ 
[0 0 1 3] STiu ±IBNAffi^?tt, JUtffl£ LT 

**©tt»**B^* C <h #3= L < , ±EtEME& 

SStt£rr*a»**Bl*TtiSL\ £<0liSJW&4ft£ 
flfctf* 3t£EI8ttU:ISttfcy, 

[0 0 1 43 £fc. ±IBNASfcA:^iU>^*a^- 
[00 1 53 

mm jjtr #3E©si^§s^3E^gB©^ 

<o^<DllB6«iJ(co^T^-ro £mi Kg^#*f§ 

8©*i «W!*iwflT*. c©sitiu ^©fca&ft 
b+kebs nzx&m rnvut lt* l a«mb? 

JSA«aHR? (J.XTLCD) ISBL^TVS. C©LC 
D 1 ©BiiiBflK* y U- U >X£ 2 £BBE L, •?-© 'J 

LTKttS*lfc¥Bi»«S3«E«L, Bfc3Wttfilc 
»B3fc^4 EBStlTl^S. C0D«IB3t^^4 tt % 
S^ffli: ft«&{fi^K«^£tifc&©&jStf 5©3fc£ 5 



[00 16] l c d 1 ©a^is^^^nfca^©^ 

5g5btt, 'J U-U>X£2U:<J:y£j££tu S^Ei: 
«a*ftffiffilC®®r«o *LT, C©M8B(dEB£ 
rifc¥BiM3teJ:SiSRfBBT» £©¥®ffifrtg3 
KAItTS7t5£5b©NA£ffi*LTSfajT£ 0 £©B3 
©iLb^©AI^^0agtL, *©8<mJ8£ebjg 

Ji(T©&#*jgE-r*. 
[00 1 7] 0a<0b 

ZVM&ZfttcmiS a fcfc. &II$^a£4©7 Y-/U K 
U>X»7lCAI*T5o C©7-r-JUKUyXgf7^ 
ifiLfc3tl!S5att¥*T7fcjg6i:Sy, = 7-9fc«fc yjg 

»*tu s*ajisi ozbi&tz* m^gi*. bubi o 

ffiBRtfSB©¥fi31H! 6 ©Sto^Tl^iSEF'gKIISc 

8©m i*g<ctT, s#fcSE«**§* z. t 

[0 0 18] £©SttiilSl 0©gli, ¥®ffiif«g3lCcfc 
UNA <So Tt^W'W'tUCff t^*« <SoT 
l^o *©fc«>. BSS#ttli1 1©fl<ttfl*gfflC» 

?c<t#T#£o «/c, 'ju-u>x^2(o^sfb^>e 
ia§*©*8'.Mb££c * rtcBseasT s z. £#t*$ 

&KB2 (a) Rtf (b) £S^*8IB©S2itSSfl 

[0019] ffiiitt0g&Ri^fia(caBc«#«# 
l, gtwiisms-rso B2 (a) it. mm^m^-t l 

177X77^X7^1 2*fflL\ Kti:ittU63 4>& 
t> U lCli«8ffl|tc|HliS*tr^fc»ft Lfc^ftffiiFK 1 3 
=&ffll>Tl^So C<D»fliJS»Sl 3tt, SBE3tt^lR4T 

[0 0 2 0] JKTSBlXtt0ld:Bfll(c. 77X7f^ 

t, z\<D*®LMizmw-$ixtc%miiiiWim 3ic«fey, c 

©JlflffiiPjgl 3lCAItr*ftSSi5b<DNA£ft*LT 

war*. iHKtfWix— * 
nmm(D%mftwm 1 3 «, aiw * nao. 07^ 
0. 1 7ic^jiLTi*ai-r5 i fe©Tfe«o c<oi*aiit-n 

fc^ 5 a li8Mft¥S4 lc «fe »J 6 (cffifk^ ti 

[0021] c©«fc3ic«ar*ctic«fey. nss«oi 

tBWK:* K^#»S£^?tifcl*tBli1 OcDfaaS^Bij 
8 (Dili 1^S<CtT% awfc*»«cttf?**„ 
s^is^a^MiE-rscfcaic, *6**u»yu-u>x 
Bg^^ 4 <mimm:'*>ts. < r* c t ic <* y * 
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fl«*l*»<0BWi«84LTL*a^ *Jtftft?tt« 

[0 0 2 2] 02 (b) tC^T<fc5^ «|Otffl 

©«fig*'JU-U>X^2tffilWfi1 3£<DIIM«C57 

■&««U8t LTfcSiA, JX±®ft£*£i!30>£tt0!«ft 

[0 0 2 3] ftS?#aW#6<D®£1f*g<i: LT 
<#fc mtf0l©flgl^5fciBl;*tifc57- 
9fcfr*TM-7 = 7-£gW\ Mf«SiX7fr6a>3K 

«as--a-T»s»iRHcje<j:5i<:r*ct#"?**. c 
»*«y»3i*c ttf?** 0 y*-*m&wmz 

U «ft*aftttrt£8frtu *WMMtJl*Cfctf?* 

-7 = J: y ElttftfcHg¥fTttft£<l:3Kft«Jl 
[0 0 2 4] ft ±E5lfcWfctt, NAffi^^iL 

t» ¥sa«*3*»fltaiHfii 3®£a£0tf;iH&« 

dlcLTfcfilN, Z 0)i/*y *-<D&OjbvD0iJ£037y 
SH6tC^T. £703, 04. 05(C§UcZO<D0lJ 

»gpwi 5 a, 1 5b**r*. cnsttwiftuei 

5 a, 1 5 bttM#fS©*<D£-£I&7J2iiK 
•fcyftnTStifta^fcoTV**. CCTttfa^StL 

[0 0 2 5] 03T*tt. *-*-1 6*f3ftLT*-< * 

-an 7*a(E*#*t, *mzwmlt&*t i 8 

a, 18b, 18c, 18d, 1 8 e. 1 8 f tfSSL 

{■nfftonsMi 9 a, 1 9btf[s]!&-r£„ ens© 
ehbmi 9 a, 1 9 bizmm-£ftttsmJ2ixf&m%m 

KSfltt15a. 1 5 bliEHBttl 9 a, 19b£fft<tL 
Tffl»^ttfe±tfS*l*, COT- 5»-©Hl1 7CD0IE 
£fil*«jy »** C £ U: «fc y -> + y 9-4>2Bi • BSO 

[0 0 2 6] 04T'«U *-*-©ft1 7^@g?-a-5 
C,tT*&*Tl 8g, 18h, 18 i, 1 8 j tfitftL 
-7-i5iac:i tRiHUTJtHmawjaiHi c = 1 «: k*. 



•Sf-liy-7^— S»-2 0*ffifflLTl^ o X£S|Btt2 
la. 2 1 bli@5£tf>2 2 a. 2 1 b£&&£ LTG3 
■?#«<l:3(CttoTlvS. u©lggW2 1 a. 2 1 
b 'J Z7i-^ - 2 0 T')f LT(« W£3 

U2 1 a, 2 1 b©ffltttf±*'MMW*. ZV>®W)T 

zmizGmmnM&mmimsm'i 5 a, 1 5 b^a 

[0027] £<O=O<Z>e!|03, 04. @5T'li, OK 
SMI 5 a, 15 bttffittWfcWfctefflLTl^JbV ^ 

mMl^Tt<J:< > Bft*ft#*«*$B«<l:5 
(dBftretaTtttbttit.' ' «fc 5 timnBOtt 

[0 0 2 8] £fc, SJO* LT3MHW*- 
££&<&&5 1 G^T*$J«Lfc0y£06 (a) , (b) 
»T. 06 (a) , (b) 14. J&^fcftBSftTV* 

Mao u >x-> * y * -©«**ffli^«-p* y . 

(a) l*SliKttll©£*. (b) tiil®^cD^<D0^ 

snow*. *tif n©^wift»K8B*i 5 c, 

15d. 15e, 15f, 1 5gfi«@Str>2 2 c, 2 
2d. 2 2e, 22 f, 2 2g«MlcLTIsllirertt&& 

3-4>»S12 3 KB£$;flfc£SSI2 4c, 24 
d. 2 4e. 24 f. 2 4 g #S80tt 1 5 c , 15 
d. 15e, 15f, 1 5gOWHrffU **UC<ky 
jISSWISc, 15d. 15e. 15f, 15g*W 

[0 0 2 9] 06TH4, a*50U>X5/* y * 
5/ * y * -%5FSW«:«a©]i®gWi*i:r « C t T*m& 

wis© t *©iijSsw*©^sgajfifl«'jv*^-> + y 

ftftSftfflLfcOT?. aHBH»!ftftft^ft£ft«'Jx 
[0030] acKs 0 7 ICS^**«W©^ 3 Hffifll* 

ut^-rso *awflDS*tt4ft«tt0i^LfcMin 

>X*2tc8LTa^B£J8»MMi (MW tcES 
*tlfc N Affirm? t LT. 07 ic^r* 54¥IBBftr 
tt?2 5tf3«*Otc»LT«aftU:W*SnT^*. d 
<D¥®lEl»f^2 5tt. B«BKft**#A,*£JB«t 

[003 1] *^ 3 HfiS«lJ *>$fc, HmttftlOft. C 

o^ffiffitcias^tifc^siHi^ftt^ 2 s ic j:«ftftmi 
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?2 50>ls|#ffM3K<J:oT, 0;*j§i§3£2 6 a©f& + 
1 6 b t- 1 :*ft2 6 c t***\mitt&<DXM 

fg03 0l«:TI*ttl*tU NA*tt*T*Cfctf?*«. 

[0 0 3 2] *fc % CtUiUllCN A*tt*Ufcl/*tti, 
±IE¥EBifr;}£?2 5 <DmViZ± 2 :*3fr£± 3 &3fc<DB 

£<fc, mffim\,z&*miii*-y\m9(J)l8\<td5fa 

[0 0 3 3] N AOiSl^^^A^^fc^lca 

HBB«tt?*, hPfS'/W?, 7U*/uv->7 , u 

[0 0 3 4] NAffi^TtLT. SSSW 

tt. •®^fcf¥oTJ«BfcEB;rnfcfl»tt««ffi 

Bmtt&ttiBBttoBmfttttfy? («i%aiswftt7a> 

[0 0 3 5] C(DJ:3lC. NAtt**?£LT, mm$l 

yt* wi*ift±*-e*±ra* u\ ate, bi ok 

B ±Ea 3 Hfi&0)j0>*§ifiB*, TBBifrffr? 2 5 * u u 

io (a) a, tt^mmox&tgitovmmtatiiL 

TSLfetdDWA Ub-U>X*2fc»LTLCD 
1 <t»®£££®2 7frSJW0±teH3*Lftl^WIWc 
ism I £tt¥fir8ttS-&THIlLT^*. <feoT, *M 

l^T, BBttlCfBSSIgltir*^ «$®2 7£iIftL 
fc3fcSH& BS£ I Bftfc¥BB*r«K?2 5<&S8rBT\ 
0:&§ilft (2 8a, 2 8b, 2 8c) <t, +1*316 
(2 9a, 2 9b. 2 9c) 1 (3 0a, 3 



<DF»9, B±±*^**MfflLTiRLfcfc0!>tfB1 0 
(b) T-£* 0 COBOBffift (03tf6£±1&3fc£<D 

ttrn) zvtmmtZo co+i*3t (29a, 30 
a ) oymzmm 2 1 sTrawics* u 2 

7fc±1*3fe (2 9a, 3 0a) Q1BI&«M£0>&& 
. X1 tmmtZo *fc» fill±£3telg<!:£<8®2 

7t©*js*xo tmmtZo t&t* mats* ±fa- 

1 3Wfefc<0*»BT34:, ¥®01frf£?2 50>B9Tfl5fl§ 
fc<fcoTttJ^6l8#5Bflrft<p©- 1 *3t3 0 atfA 
£LZV*t>©<ZK C©-i:^3 0amaTM-5iv 
*fcfrfc*«B 2 7 (OjSX 1 *6« Ltcimo) <fc 3 KJB 

wsns. bps, Aaro^5baift±±Kisii« o.« 

SXi frSftrsftM (-1»3t3 0a) <t. d<D 
X1 lC5tH»f)i«:jSX2 frS5W*J«l (+ 1 *B»fft 
2 9 a) UZ*i*7>5<( V&ikttz\£tmL<r>ftm*m 

[0 0 3 7] CCX?^ KS-SfcrSLSfitt* J-XT© 

6= I t a n q> 

5± 6 /£Hfrtifc± i xmz&z@i&mm-$-eT®mr 

*><D<D, mXOMIftlir hzMlS.O?, LCDU© 

«siiu:»sr*#B«ofliiMi^#^Tji^r**ift.' 

[0 0 3 8] Sfc, L C D 1 C«fi8<3!)-aJ«jBIBSWlC^ 
■r<t. HI 1 (a) 0><fc5te, «*JK«-r«fc«W3!)®il5 

>y*y<rm : mttt>t§im®3 2£fr<=>mmzftzv 

*. J^T, ±Er5-Lfi«*LCD©B*lO», BP 
5¥fcfy*rSLfcH1 1 (b) <D«MS3 1' O&olz 
««LT*tl«, ®^B0iimgg5 3 2*(«a3lfc^<«: 

[0 0 3 9] «gswicg*r£, B»r*a^1T% 

Sf^<p = 2 0fiO¥BB«f^*Bt\ LCDKDS 
m±a>&s*»6 0iimtrZ£s r6LS6tt¥tf-y 
^03Ojumt«:5o TZ£* IS&t&Vmm&Z 
COTBEWftt^fSrfi IB, I = 8 2 jumtSttl 
T**5o «feoTC©¥BBlffl»?*Jai!B4(»S 8 2 »m 
MLTmmrtllf. il^yfeO/imCLCDt, B 
Wft 2 0 Jg(0JFBB9f«i: «Bt^nBB9BB««a 

[0 0 4 0] &1ts *»4SMfi«"Ptt. -rSLfifi^B 

T-tt^<, mffisgj€ffi7jft<rrca&(cii, rsuatf 

B^0O. 7fg~0. 9«T**CttfH*U\ Bk 
±E»4St««?B:, LCD«CJWffl2 7. ttffiKT 



(6) 



ftH§¥6-3 1 9093 



[0041] ±ibs 1 7bm%4ni&miz7jizi\tz 
y u- u vx& 2 i^-r ft*,ff moxsmizmm 
stvcasy. l c d 1 0i?&®£&<siiK ; *-©fgieT*cDa> 
y u-f*£u*3fc©?*-3fc. Lfru coyu-u 

[0 0 4 2] #$5*ttflltt, 01 2 (a) . (b) fc 

y, ±EjE©*i '\s>xs*m±mmcs '±cft©» 

oT, flW©«U4MrSW©fcl,H*N£ L C D 1 »5 
»**ti*«fiiii±«)«g» *»b*«* 

73®<63*iiiB£HtyJ§£«:, «J U-b>X»2<o«ua 
£01 2 (a) ©«<u:mg»tcrfttf» ti£S#«:01 
3 (a) ©tt<fW©***«***Cttf?**. * 
tc, @®£/jM*r<LT* ffil^fcX^-XfrSttJMfc** 
B LfclMgSfcHu y U- U>X& 2 <D*§#£0 1 2 
(b) Ott<«WtcrftHf» MWliHI 3 (b) © 
tt<ffiMJ*£ttWJIft#6. BBHfchS< 
5h SX^-X<fcyttfW8£/\-755~ 

[0 0 4 3] COJ:5K» *ff5lHM7ttiJU-l» 
X*2#»SIIM6*WU ««**Wb*-e*«>?» c 
©«HWO»blcfft\ A«3««5b©AIWt»br 

«o»btefft\ wtHBi o©***a«fl:r*. <fco 

y, «W*BHfc*aifeftl^l<ft»J»*L<ft*ofc, 
UrU **5HS6«9©«fiR©J:5lc, ££S±fcNA 
HMR?ft«ltRi 3 *JBi*S£, Aa*ft%li*3ffi£ 

■Pfe-3tOfJ^NA*ifc*;U »lllB**t<T**. 
*fcc:<7)ttlWgl<:«fc«NAjfctiy^tt. SSSflgaJgfiKfc 

«fcoT»**fc4k ftf&¥4>Sfb& NA*lClfft)B? 

5JHtffl0)«MUc£til& NA*»***T»»WB** 
*<Lfc«U fl8*$>»b**U&C£tf?*S. 
[0 0 4 4] Ji, ±E'JU-U>X*2©»g*i*£L 

*fc, ±EKl7)fil4ltlHI(C9L)!:B»B 

mo y u- u>x* 2 ©rtss, xi4±e» 5 nunc* 
Lfc^fg««©yu-u>xiS2©rtsiCs h-yy^ 



**»fc*-S, 7X^^ Ht*iW?**. 9 
0° EHE*-&*ctJc*y, 77/^hit#4 : 3*6 
1 6 : 9s\t%itT%£5lZ®f8,Ttl&. 014 (a) 

icsr t vmomfttrnt. 014 ( b ) tatr/ vr e 
a to^**^ act t at, 

±IBh-y*y^ffi*WrSU>XlcS*T, PJBdbUV 
XiRQia U>X<t«ffl^T«lfigLT i fcai\ 
[0 0 4 5] St. #»>93©Bm«SlKflRS^Itt. 
±13 N A ffi*3R?£*»iBXtt*® jfifilcffi Lfc«|j*€ 

#A//e*f*»3 5fl«, m«0i 5 (a) , (b) tes 

SSatSW 3 6 ±iB*ttg& 3 5 IcJSe* tlTV-5 J: 3 
[0046] 

«fctu#. y u-3t^©*Sfb-^tSK«©iS/JWb*S 

[0®©ffi*&iftE] 

im 1 ] *mioft 1 MMiettHraa%rmn?ft 

[02] *^(DS2HfiSffJ©7t!8^/Txr0T s fe«c 
[03] \y *-»©-««35riE0HT»*. 
[04] -> * y *-S®3S$M£j*TiEB50T&3= 
[05] -> * y * -»©*B#fciETiElllH"P**. 
[06] ->+y*-aW)«B««^TiEBHT**.- 
[07] *«W©m3llttffi|Olt«ffi»05t»35*^-r 

[08] *«w©«3n»«j©?taffl»**fiur£*j« 
[09] *mmaM3WM<BMmmci:zi!tm*Jii 
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